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(54) IMAGE PICKUP DEVICE AND DISTORTION CORRECTION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform distortion correction in a buffer 
memory of small capacity. 

SOLUTION: Image signals obtained from a CCD image sensor are 
developed on a frame memory 51 for one frame for each pixel. A 
distortion correction circuit divides a frame 71 into four firstHburth 
quadrants Q1-Q4 with an origin O corresponding to an optical axis as a 
center and performs correction for each quadrant The quadrant is 
further fractionized into a plurality of strips in an X-axis direction and 
processed for each strip. The strip is processed from the side end of 
the quadrant to the origin. The distortion correction circuit carries out 
correction by reading pixels in each strip for the unit of a line parallel 
with the X axis according to a DMA scheme. The frame is processed 
while being divided in pieces such that the capacity of the buffer 
memory in the distortion correction circuit is reduced. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

In the distortion amendment approach which amends the distortion which develops in memory the 
digital data for one frame obtained by the image pick-up means, and originates in a taking lens to all the 
pixels in this frame, 

two shafts, the horizontal axis (X-axis) which intersects said frame perpendicularly centering on the zero 
corresponding to an optical axis, and vertical axes (Y-axis), — the 1 - the distortion amendment approach 
characterized by dividing into the 4th four quadrant, being the Rhine unit parallel to the X-axis, and 
reading the pixel in each of this divided quadrant sequentially from the direction near the X-axis, and 
performing amendment processing for every quadrant. 
[Claim 2] 

The distortion amendment approach according to claim 1 characterized by fragmenting said each 
quadrant to two or more strips of paper at X shaft orientations, and performing sequential amendment 
processing for every strip of paper toward a zero side further in the amendment processing for said every 
quadrant from the side edge side of a quadrant. 
[Claim 3] 

The distortion amendment approach according to claim 2 characterized by changing the width of face of 
the strip of paper read from said memory, and the width of face of the strip of paper outputted to said 
memory after amendment according to the amount of amendments. 
[Claim 4] 

An image pick-up means to change into an electrical signal the photographic subject image by which 
image formation was carried out to the photoelectric surface, and to acquire the image pick-up signal for 
every pixel with a taking lens, After changing this image pick-up signal into digital data, in order to 
amend the frame memory which develops by one frame and memorizes the data for every digitized 
pixel, and the distortion resulting from said taking lens It is image pick-up equipment equipped with the 
distortion amendment section which performs transform processing of a pixel location to said all pixels 
for one frame, and the control section which controls these each part, 

Said distortion amendment section consists of the buffer memory which memorizes the part of said one 
frame temporarily, the DMA transfer section which performs an immediate-data transfer by Hazama of 
said frame memory and said buffer memory, without minding said control section, and the processor 
section which carries out sequential execution of the transform processing of said pixel location by the 
data unit transmitted to said buffer memory, 

the horizontal axis (X-axis) and vertical axes (Y -axis) which intersect said one frame perpendicularly 
centering on the zero corresponding to the optical axis of said taking lens — the 1 - the image pick-up 
equipment characterized by being the Rhine unit parallel to the X-axis, and reading the pixel in each 
quadrant to said buffer memory sequentially from the direction near the X-axis, and performing said 
transform processing for every quadrant by said DMA transfer section while dividing into the 4th four 
quadrant. 
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[Claim 5] 

Said distortion amendment section is image pick-up equipment according to claim 4 characterized by 
fragmenting to two or more strips of paper at X shaft orientations, and processing said each quadrant 
sequentially for every strip of paper toward a zero side further in the processing for said every quadrant 
from the side edge side of a quadrant. 
[Claim 6] 

Image pick-up equipment according to claim 5 characterized by changing the width of face of the strip 
of paper outputted to said frame memory after amendment according to the amount of amendments of 
each strip of paper inputted into said distortion amendment section from said frame memory for every 
strip of paper. 
[Claim 7] 

The image pick-up equipment according to claim 6 characterized by to overwrite the data after 
amendment so that it is incorporated from said image pick-up means, and the data before amendment for 
one frame before said amendment processing is performed are divided into each up-and-down frame by 
setting a division shaft as the X-axis, spacing may be vacated, these top frame and a bottom frame may 
develop between the upper and lower sides in the predetermined area in said frame memory and said 
spacing may bury in said area. 
[Claim 8] 

In order to display the postview image which is a photography image for a check on a display 
immediately after photography Read image data from said frame memory, and it has the resizing 
processing section which performs contraction processing to this image data. Image pick-up equipment 
according to claim 4 to 7 characterized by having made the division location of said upper frame and 
bottom frame memorize, having read in this division location, making this resizing processing section 
jump the address of Rhine, and enabling it to read an upper frame and a bottom frame to it continuously. 



[Translation done.] 



http://www4.ipdLncipi.go.jp/cgi-bin/tran_web_cgi_ejje?u=htt^ 7/11/2006 



JP,2004-064710,A [DETAILED DESCRIPTION] 



Page 1 of 12 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to image pick-up equipment equipped with the function which amends the 
distortion aberration which originates in said taking lens to the digitized image data in more detail about 
the image pick-up equipment which digitizes and memorizes the image data, after carrying out photo 
electric conversion of the photographic subject image by which image formation was carried out with 
the taking lens. 
[0002] 

[Description of the Prior Art] 

The image pick-up equipment which changes a photography image into digital data and is recorded on 
storages, such as memory card, is known so that it may be represented by the digital camera. A 
miniaturization and low cost-ization are progressing and the digital camera has spread quickly. 
Moreover, sale is started for the electronic equipment with a camera which built image pick-up 
equipment into electronic equipment, such as PC (personal computer) and a cellular phone. The number 
of the manufacturers who glare at such a market condition and enter into an image pick-up equipment 
commercial scene is also increasing, and it is expected that the inclination of the miniaturization of 
image pick-up equipment or low-cost-izing will progress further with an intensified competition from 
now on. 
[0003] 

The cost cut of a taking lens is considered as part of low-cost-izing of image pick-up equipment. 
Although it is known that the distortion aberration (distortion) to which the image which carried out 
image formation to the taking lens is distorted will occur, in a low cost taking lens, the extent is large. 
The distortion resulting from a taking lens is amended by performing digital signal processing to the 
digitized image data with the image pick-up equipment indicated by JP,1 1-252431, A there. Distortion 
amendment processing is performed by performing the operation of pixel interpolation processing to fill 
up with this image pick-up equipment the clearance produced by coordinate transformation, while CPU 
which controls the whole image pick-up equipment in generalization reads from CCD the digital data 
incorporated by the frame memory (main memory by which image data is developed by one frame) and 
performing the operation of coordinate transformation processing for every pixel. According to this, 
even when a low cost taking lens is used, an image without distortion can be obtained. 
[0004] 

However, with the above-mentioned image pick-up equipment, in order to perform the operation of 
distortion amendment processing by CPU, there is a problem that processing takes time amount. When 
many pixel-ization is progressing by improvement in the engine performance of CCD and image data is 
picturized by CCD of a 2 million-pixel class, the file size of one frame amounts to about 2MB. If the 
inclination of the formation of many pixels tends to progress further and becomes so, since a file size 
will become still larger from now on, improvement in the speed of amendment processing is called for. 
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[0005] 

So, in the image compensator of JP,2001-101396,A, IC only for image processings is prepared apart 
from CPU, and distortion amendment processing is performed by this IC. IC is equipped with the buffer 
memory which memorizes temporarily the data incorporated from the frame memory, and the processor 
which performs amendment processing to the data in this buffer memory. Improvement in the speed of 
processing is realized by having prepared IC of dedication. 
[0006] 

Moreover, with this image compensator, more nearly high-speed processing is enabled by performing 
data transfer from a frame memory to said buffer memory by the DMA (Direct Memory Access) 
method. DMA system is a method which performs data transfer by Hazama of a frame memory and 
buffer memory as everyone knows, without minding CPU. Thereby, a data transfer rate can improve and 
processing can be accelerated more. Furthermore, a move instruction can consist of this method by 
specifying the start address of the data of the source, and the die length of the data read from that 
address. For this reason, an efficient transfer can be performed when a start address reads fixed-length 
fixed data of two or more lines. 
[0007] 

[Problem(s) to be Solved by the Invention] 

However, since this image compensator is performing image amendment in the Rhine unit with the full 
die length of one frame, in order to amend, the amount of data incorporated to buffer memory is large. 
For this reason, although size of buffer memory had to be enlarged, since it was very expensive, buffer 
memory had the problem that the cost of IC will go up sharply, when that large capacity was taken. 
[0008] 

Moreover, by this image amendment approach, since all the data of a curvilinear part with the equal rate 
of distortion are incorporated to buffer memory in order to amend one line, and it is processing, two or 
more blocks with which said curve belongs must be read. Therefore, since it had to change for every 
block which reads the start address of the source of a move instruction according to a curve even if it 
adopted DMA system, there was a problem that transfer efficiency will fall. 
[0009] 

This invention aims at offering the amendment circuit which performs distortion amendment processing 

by digital signal processing at low cost. 

[0010] 

Moreover, another purpose of this invention aims at shortening the distortion amendment processing 

time. 

[0011] 

[Means for Solving the Problem] 

In order to attain said purpose, the distortion amendment approach of this invention In the distortion 
amendment approach which amends the distortion which develops in memory the digital data for one 
frame obtained by the image pick-up means, and originates in a taking lens to all the pixels in this frame 
It divides into the 4th four quadrant, two shafts, the horizontal axis (X-axis) which intersects said frame 
perpendicularly centering on the zero corresponding to an optical axis, and vertical axes (Y-axis), — the 
1- the pixel in each of this divided quadrant in the Rhine unit parallel to the X-axis And it is 
characterized by reading sequentially from the direction near the X-axis, and performing amendment 
processing for every quadrant. 
[0012] 

In the amendment processing for said every quadrant, it is desirable to fragment said each quadrant to 
two or more strips of paper at X shaft orientations, and to perform sequential amendment processing for 
every strip of paper toward a zero side further, from the side edge side of a quadrant. 
[0013] 

It is desirable to change the width of face of the strip of paper read from said memory and the width of 
face of the strip of paper outputted to said memory after amendment according to the amount of 
amendments. 
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[0014] 

An image pick-up means for the image pick-up equipment of this invention to change into an electrical 
signal the photographic subject image by which image formation was carried out to the photoelectric 
surface with the taking lens, and to acquire the image pick-up signal for every pixel, After changing this 
image pick-up signal into digital data, in order to amend the frame memory which develops by one 
frame and memorizes the data for every digitized pixel, and the distortion resulting from said taking lens 
The distortion amendment section which performs transform processing of a pixel location to said all 
pixels for one frame, It is image pick-up equipment equipped with the control section which controls 
these each part. Said distortion amendment section The buffer memory which memorizes the part of said 
one frame temporarily, The DMA transfer section which performs an immediate-data transfer by 
Hazama of said frame memory and said buffer memory, without minding said control section, It consists 
of the processor section which carries out sequential execution of the transform processing of said pixel 
location by the data unit transmitted to said buffer memory, the horizontal axis (X-axis) and vertical 
axes (Y-axis) which intersect said one frame perpendicularly centering on the zero corresponding to the 
optical axis of said taking lens — the 1 -, while dividing into the 4th four quadrant It is characterized by 
being the Rhine unit parallel to the X-axis, and reading the pixel in each quadrant to said buffer memory 
sequentially from the direction near the X-axis, and performing said transform processing for every 
quadrant by said DMA transfer section. 
[0015] 

As for said distortion amendment section, in the processing for said every quadrant, it is desirable to 
fragment to two or more strips of paper, and to process said each quadrant sequentially from the side 
edge side of a quadrant for every strip of paper toward a zero side further, to X shaft orientations. 
[0016] 

It is desirable that the width of face of the strip of paper outputted to said frame memory after 
amendment according to the amount of amendments of each strip of paper inputted into said distortion 
amendment section from said frame memory is changed for every strip of paper. 
[0017] 

It is incorporated from said image pick-up means, and the data before amendment for one frame before 
said amendment processing is performed are divided into each up-and-down frame by setting a division 
shaft as the X-axis, in the predetermined area in said frame memory, spacing is vacated, these top frame 
and a bottom frame are developed between the upper and lower sides, and you may make it overwrite 
the data after amendment so that said spacing may be buried in said area. 
[0018] 

In order to display the postview image which is a photography image for a check on a display 
immediately after photography Read image data from said frame memory, and it has the resizing 
processing section which performs contraction processing to this image data. The division location of 
said upper frame and bottom frame is made to memorize, and it reads in this division location, and this 
resizing processing section is made to jump the address of Rhine, and you may enable it to read an upper 
frame and a bottom frame to it continuously. 
[0019] 

[Embodiment of the Invention] 

Drawing 1 is the block diagram showing the configuration of a digital camera 10. The digital camera 10 
is equipped with the photography mode which photos a photographic subject, and the playback mode 
which reproduces the photoed image, and these modes are switched by the mode transfer switch 1 1 . 
CPU12 controls each part of a digital camera 10 according to the mode chosen by the mode transfer 
switch 1 1 . 
[0020] 

As everyone knows, the taking lens which consists of a zoom lens 13 and a focal lens 14 is prepared in 
the front face of a digital camera 10. Between the zoom lens 13 and the focal lens 14, the shutter wing 
16 by which diaphragm 15 constitutes a mechanical shutter behind the focal lens 14 is arranged. 
[0021] 
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A zoom lens 13 and the focal lens 14 are moved in the direction of an optical axis by the lens drives 17 
and 1 8 which contain a motor, respectively. Drawing 1 5 is driven with fee diaphragm drive 1 9 
containing a motor, it extracts, and a path is switched. The shutter wing 1 6 is driven with the shutter 
drive 20 containing a motor. 
[0022] 

The lens drives 1 7 and 1 8 and the diaphragm drive 1 9 are driven by Motor Driver 22-24 controlled by 
CPU12. The shutter drive 20 is driven by Motor Driver 27, when a timing signal is inputted from a 
timing generator 26. 
[0023] 

The lens barrier 28 manually opened and closed ahead of photography optical system is formed. The 
closing motion situation of the lens barrier 28 is detected by the lens barrier pilot switch 29. The 
detecting signal of the lens barrier pilot switch 29 is inputted into CPU12, and is used for propriety 
decision of shutter release. 
[0024] 

Behind CPU 12, CCD series 31 is arranged as an image sensor. As everyone knows, by arranging many 
photo detectors in the shape of a matrix, the photoelectric surface is formed, and CCD series 3 1 passes 
photography optical system, and carries out photo electric conversion of the photographic subject light 
which carried out image formation to this photoelectric surface. The micro-lens array for condensing 
light to each pixel ahead of the photoelectric surface and the color filter array by which the filter of each 
color was regularly arranged so that each pixel might correspond to R, G, or B, respectively are 
arranged. As CCD series 3 1, what has the number of pixels of a total of 2 million pixels by 1200 pixels 
long and 1600 pixels wide is used, for example. 
[0025] 

CCD series 3 1 performs this exposure by the depression of a release carbon button, and picturizes this 
image recorded on memory card while it picturizes the through drawing displayed on a photographic 
subject check LCD (Liquid Crystal Display) 32. CCD series 3 1 outputs the charge accumulated for 
every pixel synchronizing with the perpendicular transfer clock and level transfer clock which are 
supplied from the CCD driver 33 as an image pick-up signal serial one line at a time. The charge storage 
time (exposure time) of each pixel is decided by the electronic shutter driving signal given from the 
CCD driver 33. 
[0026] 

At the time of this image photography, a mechanical shutter operates synchronizing with CCD series 3 1 . 
In CCD series 31, if strong light, such as sunlight, carries out incidence to the photoelectric surface, the 
phenomenon called the smear which a stripe produces to the lengthwise direction where a perpendicular 
transfer of a charge is performed will occur. A mechanical shutter is interrupting the light which closes 
immediately after an electronic shutter's drives, and carries out incidence to the photoelectric surface, 
and prevents generating of this smear. Like the shutter drive 20, a timing signal is inputted from a timing 
generator 26, and a synchronization is taken by Hazama of CCD series 3 1 and a mechanical shutter by 
this timing signal at the CCD driver 33. Moreover, since through drawing is an image for a check, it is 
incorporated with the number of pixels smaller than the time of this image image pick-up. It will be 
started, if a power source turns on and photography mode is chosen, and incorporation of through 
drawing is performed with the time interval decided beforehand. 
[0027] 

The image pick-up signal of the analog incorporated from CCD series 3 1 is inputted into the analog 
signal processing circuit 38. The analog signal processing circuit 38 consists of a correlation duplex 
sampling circuit (CDS), an auto gain controller (AGC), and an AD converter (ADC). CDS removes the 
noise of an analog signal and AGC regulates the gain of an analog signal automatically. ADC carries out 
digital conversion of the analog signal, and generates image data. This image data is CCD-RAW data 
which have the concentration value of R, G, and B for every pixel, and this CCD-RAW data is inputted 
into DSP (Digital Signal Processor) 41. The timing signal from a timing generator 26 is supplied also to 
the analog signal processing circuit 38, a charge incorporates from CCD series 31, and rare ** timing 
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and a synchronization are taken. 
[0028] 

DSP41 is an IC chip which consists of the AF circuit 36, the AE/AWB circuit 37, the image input 
controller 42, the image-processing circuit 43, the compression processing circuit 44, a media controller 
46, and a video encoder 47, and after it performs various kinds of signal processing to the image data 
inputted from the analog signal processing circuit 38, it performs display to LCD32 of through drawing, 
and write-in processing to the memory card 49 of this image data. 
[0029] 

Based on the image data picturized by CCD series 31, the AF circuit 36 detects a focal location and 
performs focusing. As a focal detection method, after the focus has suited, the passive method which 
detects a focus location using the description that the contrast of an image becomes high is adopted, for 
example. Based on said image data, AE circuit measures photographic subject brightness and determines 
a diaphragm value, shutter speed, etc. An AWB circuit is an automatic white balance circuit, and carries 
out regulating automatically of the white balance at the time of photography. 
[0030] 

The shutter switch 34 detects the half-push and all push of a release carbon button, and inputs the 
detected signal into CPU12. CPU12 will perform photography of this image under the above-mentioned 
photography conditions, if the photography conditions determined in the AF circuit 36 and the AE/AWB 
circuit 37 when the half-push signal was detected are locked and all the push signals from the shutter 
switch 34 are inputted into CPU 12. 
[0031] 

A frame memory 51 is the memory of the working-level month used in case DSP41 performs signal 
processing to said image data. The image input controller 42 incorporates said CCD-RAW data from the 
analog signal processing circuit 38, and writes this in a frame memory 51. The frame memory 51 is 
connected with each part of CPU12 and DSP41 through the data bus 55. As a frame memory 51, 
SDRAM (Synchronous Dynamic Random Access Memory) which performs data transfer synchronizing 
with the bus clock signal of a fixed period is used, for example. 
[0032] 

In the frame memory 51, the image-processing area 52, the area 53 after distortion amendment, and the 
VRAM area 54 are formed. This image data by which the image-processing area 52 was incorporated 
from CCD series 31 is the area developed by one frame, each part of DSP41 accesses this area, this 
image data is read, and various kinds of image processings are performed. 
[0033] 

The area 53 after distortion amendment is area where data [ finishing / amendment processing ] are 
developed, after distortion amendment processing is performed to image data so that it may mention 
later. The area 53 after this distortion amendment has the almost same magnitude as the image- 
processing area 52. While the data of through drawing are written in, at the time of this image 
photography, the postview image for performing the postview display mentioned later is written in the 
VRAM area 54. The data written in this VRAM area 54 are changed into a composite signal by the 
video encoder 47, and are outputted to LCD32 by it. Since through drawing and a postview image have 
few pixels as compared with this image, the size of the VRAM area 54 is small as compared with the 
image-processing area 52 and the area 53 after distortion amendment. 
[0034] 

Incorporation of the through drawing to the VRAM area 54 and the output to LCD32 from the VRAM 
area 54 are repeated at high speed. For this reason, two area, the 1st and the 2nd, 54a and 54b is 
established in the VRAM area 54, and incorporation and an output are made to be performed at a high 
speed by using each area 54a and 54b by turns as the object for incorporation, or an object for an output. 
That is, when 1st area 54a incorporates and it is used as business, it writes in 2nd area 54b, the through 
drawing of ending is read, and it is outputted to LCD32. In the case of incorporation of the following 
through drawing, 2nd area 54b incorporates, it is used as business, and 1st area 54a is used for it as an 
object for an output. 
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[0035] 

Drawing 2 shows the image-processing flow which DSP41 at the time of this image photography 
performs. The CCD-RAW data incorporated by the image input controller 42 are developed by the 
image-processing area 52 by one frame. The image-processing circuit 43 consists of the image quality 
amendment circuit 61, YC processing circuit 62, a distortion amendment circuit 63, and a resizing 
processing circuit 64. 
[0036] 

The image quality amendment circuit 61 accesses the image-processing area 52, reads CCD-RAW data, 
performs image quality amendment processing of a gamma correction, sharpness amendment, contrast 
amendment, etc., and writes CCD-RAW data [ finishing / amendment ] in the image-processing area 52 
again. YC processing circuit 62 accesses the image-processing area 52, reads CCD-RAW data 
[ finishing / image quality amendment ], and performs YC processing changed into YC data which 
consist of Y data which are a luminance signal, and Cr data which are Cb data and the red color- 
difference signal which are a blue color-difference signal. YC data with which YC processing was 
performed are again written in the image-processing area 52. 
[0037] 

The distortion amendment circuit 63 reads said YC data, performs distortion amendment processing, and 
writes YC data [ finishing / amendment ] in the area 53 after distortion amendment. The compression 
processing circuit 44 reads YC data [ finishing / amendment ] from the area 53 after distortion 
amendment, for example, performs compression processing by compressed format, such as JPG. This 
compressed image data is written in memory card 49 by the media controller 46. In a playback mode, 
after the image data compressed from this memory card 49 is read and elongation processing is 
performed by the compression processing circuit 44, it is indicated by playback at LCD32. 
[0038] 

Moreover, the digital camera 10 is equipped with the postview display function which displays the 
image for a check on LCD32 so that the photoed image can be checked immediately after photography. 
The resizing processing circuit 64 reads YC data before amendment before distortion amendment is 
made from the image-processing area 52, performs contraction processing to this YC data, and creates a 
postview image. This postview image is written in one area of each area 54a and 54b in the VRAM area 
54. This postview image is displayed on LCD36 until this image data is recorded on memory card 49. 
Thereby, a photography person can check the photoed image immediately after photography. 
[0039] 

As shown in drawing 3 , in a through drawing display, the CCD-RAW data for a display with which the 
image input controller 42 was operated on a curtailed schedule are incorporated in the VRAM area 54. 
The image-processing circuit 43 performs the simple image processing which consists of simple image 
quality amendment processing and simple YC processing to this CCD-RAW data for a display. This 
changed CCD-RAW data for a display is outputted to LCD32, and through drawing is displayed. 
[0040] 

As mentioned above, this through drawing is updated at any time with the time interval decided 
beforehand, but in case photography of this image is made, while this updating is stopped, the display of 
through drawing is interrupted by switching off the back light of LCD32 and carrying out the blackout 
of that screen. Since a mechanical shutter operates at the time of this image photography, the driver 
voltage is made to be secured by interrupting the display of through drawing. And after incorporating 
[ DSP /41 / of this image data ], if a postview image is created by the resizing processing circuit 64, the 
back light of LCD32 will light up again, and a postview display will be made. After carrying out 
predetermined time progress and completing a postview display, the display of through drawing is 
resumed again. 
[0041] 

In order to improve processing speed, the DMA system which is a method which carries out direct 
access to a frame memory 5 1 as a data transfer method with a frame memory 5 1 , without minding 
CPU 12, and performs data transfer is used for each processing circuit in the image-processing circuit 43. 
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When data transfer is performed via CPU12, once the data transmitted are written in the register in 
CPU 12, it is sent to the destination. According to DMA system, since such processing is omitted, a 
transfer rate can be raised. 
[0042] 

Drawing 4 shows the example of the DS of the move instruction of DMA system. The die length of the 
data transfer former address, the destination address, and the data to read is contained in a move 
instruction 66. For example, in carrying out data transfer to the buffer memory in each processing circuit 
from a frame memory 51, it specifies the address in a frame memory 51 as the source address. The start 
address of the data which read this address is specified. And the data to read are specified by specifying 
the die length of the data read from the start address. The storing location of the data in buffer memory 
is specified as the destination address. 
[0043] 

Among each processing circuit in the image-processing circuit 43, as shown in drawing 5 , circuits other 
than distortion amendment circuit 63 fragment the frame 71 developed by the image-processing area 52 
to two or more rectangle-like strips of paper crosswise [ of a frame 71 ], and perform processing every 
strip of paper 72. The order of processing of each strip of paper 72 is performed from for example, 
screen left-hand side. In the processing for every strip of paper 72, data are read per Rhine sequentially 
from Rhine LI of the top of a strip of paper 72, and processing is performed. The width of face of each 
strip of paper 72 is decided according to the capacity of the buffer memory in each processing circuit. 
Thus, since size of expensive buffer memory can be made small by processing for every strip of paper, 
the image-processing circuit 43 can be made into low cost. Moreover, if it processes every strip of paper 
72 in this way, since the read-out location of Rhine is [ the cross direction of a frame 71 ] fixable in one 
strip of paper, transfer efficiency also improves. 
[0044] 

The processed data which the image quality amendment circuit 61 and YC processing circuit 62 
processed are again overwritten by the image-processing area 5 1 of read-out origin. The postview image 
which the resizing processing circuit 64 created is written in the VRAM area 54. 
[0045] 

As shown in drawing 6 , the distortion amendment circuit 63 consists of the processor section 76, the 
buffer memory 77 for an input, buffer memory 78 for an output, and the DMA transfer section 79. The 
distortion amendment circuit 63 performs data transfer with DMA system by Hazama with a frame 
memory 51 like the above-mentioned image quality amendment circuit 61 or YC processing circuit 62. 
The DMA transfer section 79 controls read-out of the data before amendment from the frame memory 
5 1 to the buffer memory 77 for an input, and read-out of the data after the amendment to a frame 
memory 51 from the buffer memory 78 for an output. 
[0046] 

The amendment parameter according to the distortion property of said photography optical system is 
memorized by the register in the processor section 76. The processor section 76 performs transform 
processing of a pixel location, and interpolation processing which interpolates the pixel which was 
missing with migration of a pixel location to the data stored in the buffer memory 77 for an input 
according to an amendment parameter. As shown in drawing 6 rather than an ideal image formation 
location, image formation of each pixel which constitutes a frame in the case of a slack type distortion is 
carried out to the location near the core of a frame. Therefore, in amendment, each pixel is moved so 
that it may separate from the core of a frame. For this reason, among the data before amendment, since it 
is moved out of a frame, the pixel (hatching of a dot shows) of four comers of a frame is canceled. And 
since a pixel is missing within the part by which the pixel of four comers is canceled, and a frame, pixel 
interpolation processing is made. Thereby, an image without distortion can be obtained. 
[0047] 

Drawing 7 is the explanatory view showing the processing sequence of the data of one frame in 
distortion amendment processing, the horizontal axis (X-axis) and vertical axes (Y -axis) which intersect 
one frame perpendicularly centering on the zero O corresponding to an optical axis unlike the sequence 
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of other image processings which showed distortion amendment processing in drawing 5 — the 1 - the 
4th four quadrant Q1-Q4 — dividing each quadrant Ql- amendment processing is performed for every 
Q4. Furthermore, it is fragmented by the strip of paper of the shape of two or more rectangle, and each 
quadrants Q1-Q4 are processed by X shaft orientations every strip of paper 73-76. And in the case of a 
slack type distortion, since each pixel is moved in the direction which separates from the core of a frame 
7 1 , each strip of paper is processed sequentially from an edge toward the strip of paper located in Zero O 
side from the strip of paper located in the side edge side of each quadrants Q1-Q4, as the arrow head of a 
continuous line shows. 
[0048] 

Thus, since the processing sequence of the pixel in each quadrant Ql - Q4 is doubled with the 
distribution situation of the rate of distortion of distortion and he is trying to become point symmetry 
centering on an optical axis, the algorithm of processing of the distortion amendment circuit 63 can be 
mostly communalized by each quadrants Q1-Q4. Thus, since appropriation of the algorithm of 
processing is attained, the development cost of the distortion amendment circuit 63 can be held down. 
[0049] 

The 4th quadrant Q4 is explained to an example for the processing for every quadrant. As shown in 
drawing 8 (A), the DMA transfer section 79 transmits the pixel which constitutes a strip of paper 84 
from the image-processing area 52 to the input buffer memory 77 per Rhine sequentially from the 
direction near the X-axis. Rhine used as the candidate for amendment and two or more Rhine including 
Rhine before and behind that are stored in the input buffer memory 77. The processor section 76 
performs amendment processing for every pixel to Rhine transmitted to the input buffer memory 77 
according to an amendment parameter. 
[0050] 

Since the pixel D before amendment is changed into pixel D' by amendment as shown in drawing 8 (B), 
the inputted strip of paper 84 is changed into the strip of paper 86 curved toward the outside of a frame 
71 on count. The strip of paper 87 of the shape of a rectangle shown by hatching of a slash among this 
strip of paper 86 is taken out, and this part is outputted as after [ amendment ] data. The remaining data 
86a and 86b by which hatching was carried out by the dot among strips of paper 86 are canceled. The 
width of face Wout of X shaft orientations of the strip of paper 87 outputted is narrower than the width 
of face Win of the strip of paper 84 inputted, and becomes to the address of the point P that the surface 
of a frame 71 and the right end of the strip of paper 86 outputted on count lap, on the basis of the start 
address of the inputted strip of paper 84. 
[0051] 

Rhine which amendment processing ended by the processor 76 is stored in the sequential output buffer 
memory 78. The DMA transfer section 79 transmits the data after amendment to the area 53 after 
distortion amendment from the output buffer memory 78. As mentioned above, since Rhine after 
amendment is moved to an upper part location rather than inputted Rhine, when Rhine after amending in 
the image-processing area 52 is overwritten, in the case of a slack type distortion, there is a possibility of 
overwriting non-amended Rhine. Therefore, unlike other image processings, in distortion amendment 
processing, the data after amending in area 53 after distortion amendment where the image-processing 
area 52 is another are written in. 
[0052] 

Termination of processing of one strip of paper 84 reads the following strip of paper 84. Since the width 
of face Wout of a strip of paper 87 is narrower than the width of face Win of a strip of paper 84, the 
following strip of paper 84 is overlapped and read to the strip of paper and partial target which were 
inputted last time. Thus, since the address of X shaft orientations of Rhine to read can be fixed by 
processing for every rectangle-like strip of paper in case one strip of paper is processed, transfer 
efficiency improves. Moreover, since the die length of Rhine to read becomes the width of face of a strip 
of paper in order to process for every strip of paper, capacity of each buffer memory of the distortion 
amendment circuit 63 can be made small. 
[0053] 
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Moreover, although the width of face Win of the strip of paper 84 inputted is fixed as shown in drawing 
9 , the width of face Wout of the strip of paper 87 outputted is changed according to the amount of 
amendments. The rate of distortion of distortion is [ the edge ] larger than the zero O of a frame 71. That 
is, the amount of amendments of the strip of paper from the zero O shown in drawing 9 (B) becomes 
small rather than the amount of amendments of the strip of paper located in the side edge shown in 
drawing 9 (A). Therefore, the direction of the strip of paper near Zero O can take the large width of face 
Wout of the strip of paper 87 outputted. Since the read-out location (start address) of the strip of paper 
84 inputted is decided according to the width of face Wout of the strip of paper 87 outputted, it can 
reduce the count of read-out of a strip of paper 84 by changing width of face Wout according to the 
amount of amendments. For this reason, the processing time is shortened. 
[0054] 

Next, an operation of the above-mentioned configuration is explained with reference to drawing 10 and 
the flow chart of 1 1 . If a power source is turned on and photography mode is chosen, according to the 
procedure shown in drawing 3 , a through drawing display will be performed to LCD32. A photography 
person performs framing, looking at this display. If are all push [ a release carbon button ] and CPU 12 
detects all the push signals of the shutter switch 34, photography processing of this image will be 
performed according to the procedure shown in drawing 4 . 
[0055] 

At the time of this image photography, the back light of LCD32 puts out the light, and a through 
drawing display is interrupted. The CCD-RAW data changed into the digital data by the analog signal 
processing circuit 38 are inputted into the image input controller 42. The image input controller 42 
develops the CCD-RAW data for every pixel by one frame in the image-processing area 52. As shown 
in drawing 5 , to the frame 71 in the image-processing area 52, the image quality amendment circuit 61 
performs amendment processing every strip of paper 72, and overwrites data [ finishing / processing ] 
again in the image-processing area 52. Similarly, YC processing circuit 62 also processes a frame 71 for 
every strip of paper, changes it into YC data, and overwrites this YC data in the image-processing area 
52. 

[0056] 

From the image-processing area 52, the resizing processing circuit 64 reads YC data, and carries out 
resizing processing every strip of paper 72, and a postview image is created. This postview image is 
written in VRAM54, it is outputted to LCD32, and a postview display is made. Thereby, a photography 
person can check the photoed image. After predetermined time passes and a postview display is 
completed, a through drawing display is resumed. 
[0057] 

By the resizing processing circuit 64, after read-out of YC data is completed, the distortion amendment 
circuit 63 reads YC data, and starts distortion amendment processing. As shown in drawing 10 , the 
distortion amendment circuit 63 divides a frame into four quadrants Q1-Q4, and performs sequential 
amendment processing for every quadrant. 
[0058] 

In the processing for every quadrant, as shown in drawing 7 , it is fragmented by two or more strips of 
paper on a rectangle, and each quadrants Q1-Q4 are processed for every strip of paper. As shown in 
drawing 1 1 , the distortion amendment circuit 63 sets up the 1st input strip of paper first by making the 
side edge of a quadrant into a start address, and specifying this start address and input width of face. The 
DMA transfer section 79 transmits the pixel in the set-up strip of paper to the input buffer memory 77 
per Rhine sequentially from the direction near the X-axis. The processor section 76 performs 
amendment processing to inputted Rhine, and stores data [ finishing / processing ] in the output buffer 
memory 78. The DMA transfer section 79 transmits amended data to the area 53 after distortion 
amendment. 
[0059] 

After processing of such a Rhine unit is repeated and processing of one strip of paper is completed, 
processing of the following strip of paper is started. The start address of the following strip of paper is 
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decided according to the output width of face Wout of the last strip of paper. An input strip of paper is 
set up by specifying this start address and input width of face. Thus, the processing for every strip of 
paper is repeated, and processing for one quadrant is made. 
[0060] 

the 1- after processing of all the 4th quadrant Q1-Q4 is completed, the compression processing circuit 44 
reads data from the area 53 after distortion amendment, compression processing is performed, and this 
compressed data is recorded on memory card 49 by the media controller 46. 
[0061] 

With the above-mentioned operation gestalt, the example which prepared the image-processing area 
where the data before amendment before distortion amendment is made are developed, and two area of 
Hie area after distortion amendment where the data after amendment are developed explains. Since there 
is a possibility that the location of Rhine after amendment may be located more nearly up than non- 
amended Rhine, in distortion amendment as mentioned above, in order for Rhine after amendment to 
protect overwrite of non-amended Rhine, the area after distortion amendment was required. However, in 
this way, if two area is prepared, capacity of the part frame memory must be enlarged. 
[0062] 

Then, as shown in drawing 12 , after YC processing is made, it is good to divide the data before 
amendment before distortion amendment is made into the frames 91 and 92 of two upper and lower 
sides on the basis of the X-axis, to open spacing S among each frames 91 and 92 of these upper and 
lower sides, to write in the data before amendment on the image-processing area 52, and to write in the 
data after amendment so that said spacing S may be buried on the same image-processing area 52. If the 
4th quadrant Q4 is explained to an example as shown in drawing 13 , spacing S will be decided that the 
upper limit of the strip of paper 84 inputted becomes higher than the upper limit of the strip of paper 86 
called for on count. Since processing of each strip of paper is read from the direction near the X-axis in 
order in the Rhine unit, it can prevent that non-amended Rhine is overwritten by Rhine after amendment 
by vacating spacing S between the upper frame 91 and the bottom frame 92. 
[0063] 

By carrying out like this, it becomes unnecessary to form the area 53 after distortion amendment, and 
capacity of a frame memory 51 can be made small. When the size of image data becomes large with the 
increment in the number of pixels, the effectiveness of such memory saving will become bigger. 
[0064] 

Thus, since distortion amendment processing is performed for every quadrant even if it vacates spacing 
S between the upper frame 91 and the bottom frame 92 and develops to the image-processing area 52, 
the address of Y shaft orientations of read-out Rhine does not become discontinuity. 
[0065] 

However, as shown in drawing 14 , expansion of the upper frame 91 and the bottom frame 92 is 
performed after YC processing. The data after this YC processing are read by the resizing processing 
circuit 64 for a postview display. In resizing processing, if one frame is divided into the upper frame 91 
and the bottom frame 92 since the whole frame is divided and processed to two or more strips of paper 
as are mentioned above, and unlike distortion amendment processing it is not carried out for every 
quadrant but a drawing top dotted line shows, the address of Y shaft orientations of read-out Rhine will 
become discontinuity. For this reason, although performing resizing processing to the data after 
distortion amendment is also considered, if it carries out like this, the time amount of the waiting for a 
display until a postview display is made will become long after image incorporation. 
[0066] 

Then, it is good to read Rhine continuously by storing the division location of the upper frame 91 and 
the bottom frame 92 in the register in the resizing processing circuit 64, and making the address jump in 
this division location, as the upper frame 91 and the bottom frame 92 are connected. Since a postview 
display can be performed before performing distortion amendment which time amount requires if it 
carries out like this, it is lost that the time amount of the waiting for a display becomes long. For 
example, the address with which Rhine of the lower limit of the upper frame 91 in a frame memory 51 is 
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stored, and the address with which Rhine of the upper limit of the bottom frame 92 is stored may be 
made to memorize, and the address which spacing S occupies may be made to memorize as a division 
location. 
[0067] 

In addition, you may process with the above-mentioned operation gestalt, without performing distortion 
amendment for every quadrant, and fragmenting each quadrant to a strip of paper, although the example 
which processes each quadrant for two or more strips of paper of every further explains. In this case, 
although it will process in the Rhine unit equivalent to the width of face of each quadrant, if it compares 
when processing in the Rhine unit which is equivalent to full [ of a frame ] like the conventional 
technique, capacity of buffer memory can be made small. Moreover, if each quadrant is read per Rhine 
sequentially from the direction near the X-axis, since the algorithm of the amendment processing for 
every quadrant can be mostly communalized also by such case, the effectiveness of reducing the 
development cost of a distortion amendment circuit is expectable. 
[0068] 

Although the example applied to the digital camera explained this invention with the above-mentioned 
operation gestalt, you may apply to various image pick-up equipments other than a digital camera, such 
as a cellular phone with a camera, and PC with a camera. 
[0069] 

[Effect of the Invention] 

As explained to the detail above, this invention develops in memory the digital data for one frame 
obtained by the image pick-up means. When amending the distortion which originates in a taking lens to 
all the pixels in this frame It divides into the 4th four quadrant, two shafts, the horizontal axis (X-axis) 
which intersects said frame perpendicularly centering on the zero corresponding to an optical axis, and 
vertical axes (Y-axis), — the 1 - the pixel in each of this divided quadrant in the Rhine unit parallel to the 
X-axis And since it reads sequentially from the direction near the X-axis and was made to perform 
amendment processing for every quadrant Since capacity of the buffer memory of an amendment circuit 
can be made small compared with the case where it processes in the Rhine unit with the full die length 
of one frame, an amendment circuit can be low-cost-ized. Moreover, the processing sequence of the 
pixel in each quadrant is doubled with the distribution situation of the rate of distortion of distortion, and 
since the algorithm of the processing for every quadrant is mostly communalized by that of** which 
serves as point symmetry centering on an optical axis, development cost of an amendment circuit can be 
low-cost-ized. 
[0070] 

Moreover, in the amendment processing for said every quadrant, said each quadrant is fragmented to 
two or more strips of paper at X shaft orientations, and since it was made to perform amendment 
processing for every strip of paper toward the strip of paper located in a zero side from the strip of paper 
located in the side edge side of a quadrant, capacity of the buffer memory of an amendment circuit can 
be further made small. Moreover, since Rhine was read for every strip of paper and the start address of 
read-out Rhine is fixable, transfer efficiency improves and the processing time is shortened. 
[0071] 

Since the width of face of the strip of paper read from said memory and the width of face of the strip of 
paper outputted to said memory after amendment were changed according to the amount of amendments 
and the count of read-out of a strip of paper can be reduced, the amendment processing time is 
shortened. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of a digital camera. 

[Drawing 2] It is the explanatory view showing the procedure at the time of this image acquisition. 
[Drawing 3] It is the explanatory view showing the procedure of through drawing display processing. 
[Drawing 4] It is the explanatory view showing the DS of the move instruction of the DMA transfer 
section. 

[Drawing 5] It is the explanatory view showing the sequence of data processing of an image quality 
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amendment circuit, YC processing circuit, and a resizing processing circuit. 
[Drawing 61 It is the block diagram of the distortion amendment circuit 63. 

[Drawing 71 It is the explanatory view of the processing sequence of the pixel in distortion amendment. 
[Drawing 81 It is the explanatory view of processing of each strip of paper in distortion amendment. 
[Drawing 91 It is the explanatory view showing the example which changes the width of face of the strip 
of paper outputted according to the amount of amendments. 

[Drawing 101 It is the flow chart which shows the procedure of distortion amendment. 

[Drawing 111 It is the flow chart which shows the procedure of the amendment processing for every 

quadrant. 

[Drawing 121 It is the explanatory view showing the frame expansion approach when not prepanng area 
after distortion amendment. 

Prawing 131 It is the explanatory view of the decision approach of spacing of an upper frame and a 
bottom frame. 

[Drawing 141 It is the explanatory view showing the read-out approach in resizing processing in case 
spacing is between each up-and-down frame. 
[Description of Notations] 
10 Digital Camera 

1 3 Zoom Lens 

14 Focal Lens 

31 CCD 

32 LCD 
41 DSP 

43 Image-Processing Circuit 

5 1 Frame Memory 

52 Image-Processing Area 

53 After [ Distortion Amendment ] Area 

54 VRAM Area 

62 YC Processing Circuit 

63 Distortion Amendment Circuit 

64 Resizing Processing Circuit 
71 Frame 

76 Processor Section 

77 Input Buffer Memory 

78 Output Buffer Memory 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of a digital camera. 

[Drawing 2] It is the explanatory view showing the procedure at the time of this image acquisition. 
[Drawing 3] It is the explanatory view showing the procedure of through drawing display processing. 
[Drawing 4] It is the explanatory view showing the DS of the move instruction of the DMA transfer 
section. 

[Drawing 5] It is the explanatory view showing the sequence of data processing of an image quality 
amendment circuit, YC processing circuit, and a resizing processing circuit. 
[Drawing 6] It is the block diagram of the distortion amendment circuit 63. 

[Drawing 7] It is the explanatory view of the processing sequence of the pixel in distortion amendment. 
[Drawing 8] It is the explanatory view of processing of each strip of paper in distortion amendment. 
[Drawing 9] It is the explanatory view showing the example which changes the width of face of the strip 
of paper outputted according to the amount of amendments. 

[Drawing 10] It is the flow chart which shows the procedure of distortion amendment. 

[Drawing 11] It is the flow chart which shows the procedure of the amendment processing for every 

quadrant. 

[Drawing 12] It is the explanatory view showing the frame expansion approach when not preparing area 
after distortion amendment. 

[Drawing 13] It is the explanatory view of the decision approach of spacing of an upper frame and a 
bottom frame. 

[Drawing 14] It is the explanatory view showing the read-out approach in resizing processing in case 
spacing is between each up-and-down frame. 
[Description of Notations] 
1 0 Digital Camera 

1 3 Zoom Lens 

14 Focal Lens 

31 CCD 

32 LCD 
41 DSP 

43 Image-Processing Circuit 

5 1 Frame Memory 

52 Image-Processing Area 

53 After [ Distortion Amendment ] Area 

54 VRAM Area 

62 YC Processing Circuit 

63 Distortion Amendment Circuit 

64 Resizing Processing Circuit 
71 Frame 
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76 Processor Section 

77 Input Buffer Memory 

78 Output Buffer Memory 
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[Drawing 1] 




Prawing 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 



7/11/2006 



JP,2004-064710,A [DRAWINGS] 



Page 2 of 8 



m 

Q 



V 




m 



CN3 





J 
I 



t 





[Drawing 3 ] 
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[Drawing 4] 
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[Drawing 6] 




[Drawing 7] 
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[Drawing 8] 
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[Drawing 9] 
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C ft ffF m * <o « H ] 

If gti^tf e.n?i i 7 l/-A»Of^^;l'T-??:^t , J tlFIL, c © 7 U — 

LrtOf^TOlilcJtLTaBl/yXtgBtif^Xh - S/ 3 V * *i IE f & f ■< X l- 

-5/3 >aiE^rJSfc*^T. 

fftfB 7 I/- A £ s 3fcWfcJ*JS , rSflC£*4>£.'>te. It 3? f « # ¥ M (XW) RlfM*** (Y 
$A) CD 2 OOWtC <fc o TK? 1 ~lg 4 © 4 O <D * P! £ # SO L> C © #f!l £ ft fc # PI f*3 © @ 
ig , Xttfc 3 Pff*7-f>#ffi"^» > XWfc3fi^7jfr&IOlfcR»fcHbT\ & PS « 
fcHEMS^rUfxT^c: k?;if tt^f ^ h a :x fci IE 75" r£ <> 

ttfB#^l®eoffiiEiaSfcfei,^Tl±. 2 Sic, IOI2**IB*X**^iSii»ca«OSfl»te»f^Tr 
fct^ifaifEiOf ^Xh-->a IE 75" So 

Mie ^t'j* e>M* i tH?ft-ssw^"f§ k * wiE^fcMfH ^^ey^tb^^ft * @w© 

fcilEMtcfSCT^^-fi. c i:£: ! ff&k-f3f»;£:'S2iB«J©7 ? i' X h — 5/ 3 vSE^So 
4 ] 

mii© x - * * 1 7 v- h & mm is mm? s 7 i/- a ;>< k . MEaii/^XK 

t8f^Xh-f 3y*MjEt«ftftfcs W E 1 7P-A#©-f^T©Bltfc:2fLT 
ffil<OS»«Sl**tf -f Xh-S'a ^miEffl cft&&»*{W»"rsMW»k*fll*. 

MfBx-fXh-S/sViifjEgPlis WIS 1 71/— A©?%© — SP£r — B#l$fcfB1i-f3/V;;7 

7^*U k , »B«Wt^2ffellE7l/-A^t , ;i: MIS y 7 r * * y fc © IB Ttft 
S^-^GiH^rfT^ DM A.Sgj&gp k , MB;< * 7 r * * 'J telESt S ft 9*— * T? tufa 

mm i 7u-A^r. iiafB»Ri/vx©ftttfc#£*ssj£** (xi 

) RtfllfiW ( Y W ) lc<fcoT^l~^4©40©^P!g{c^-fiJ-r-5kkfefc. b9 f B D M A 
K j£ SP »c £ t) » S-afcHrtOHJlS** XHfc¥ff45'0#ffiT, fro, X W fc Sfi ^ 75" fr 5 



iWIBx -T X h ->> 3 >- « IE SP . M IB «• Jfc IS S © ® S T tt , * 6 lc N tu f B 3- #i PS 

x W7? fa fc tt R © a flff £ •? fir ft b » *Ho«*«3^6aijSWteia**"3Ta-jsw«iteiii?»c*a 
n-rs2ik^:^®k-r^ft*S4i3«©a^s«c 

6 ] 

191371/ — i^t'Ji>61} IB f-f7s h — 5/3 >'*iiEgPfcA*?ft'5 : &^ffff©WiEafcjSU 
T> *fiE&fct&fB71^ — A*^y^tfi:fc£ftSSffl©ffi#&JSfflSfc:^M£ft£C k £f# 
ttk-r«»^^5fBK©a®Sfio 

7 ] 

XfSl^r^fOttk bT±T©#7 l/-Afc»f!lL, C ft 6 ± 7 1/ - A R. tfT 7 P — A £ 
x WIB7U— A^^yrtOJJrSOxUT'te. ±"F©IBteHBPH*a»#THI0bx MIBi'JT 
*ca&«BIB»*S*«J:5te»IE«©7*— **±»*l'TV'< C k^#^k-Ti.»*^6fB 

8 3 

yu-'TXfflis^ix.Tfe^ c©';-y--rx5assptc v tu i a _t 7 i/-i»tT7 u — a k © 
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— AtT7U- A % M« « fc R # ffi •» S ± 5 K L C fc * ft « "** * » #fl 4 ~ 7 IB « 

©» 

[fglEOPIfflfciSHIi] 
[ 0 0 0 1 ] 

5? * ;V ft L T IB It f £> ^ flk 8 S IC H f 3 fe © T* 0 , 26fcBfl<B, x f * ^ fb 2 tl fc 

mmr- z letter mmm&\s> xicmm? z^&wmzffisET z mm* m^rcmmgiw. 

[ 0 0 0 2 ] 
[6£*©&fl5] 

f i? Z )\>t3 * -7 tc ft IS £ 4a 3 i; -5 , a^B#*xi 7 ^;l'7 ? — ^fc^^LT^^'J— ^7— - 

-nx hfttfiA>T*fc!}, a«fc*atT^«. sfc, pc (^-yt;va 

T & 9 , M#©^{fcfc#oTffl^SB©'hSfb^o-:3XMb©«ftkfc, 4t3^iA, 
[ 0 0 0 3 ] 

T & . D-aXhftlKl/yXfiHOiSi^ti- 1 . * c -v s m*-l£. #If 1 1 

- 2 5 2 4 3 l t^ttfet^nftltglTtt, x # ;Wfc £ 4T. fc H « 7* — :5Ucfcf LT 

7* s> * ;ns # a % #1 -r c tt\ ffigi/yxtgat^f-fx h — %/ a > JtmiELT ^ & 

„ C OSiSf t'fi, »t8i4#*ll!lSWfclWllt 5 C P U t>K CCDfrZyU-L>* 

^ v tc mm * m & % & <d w mnm s&mid mm- * mn •? % c £ k <t d . x -r x h — 3 ^ 

[ 0 0 0 4 ] 

LfrL. ± t a » « s « -e « > cputiotf^h- s'a^fiiEaasioissL^iifT'r* 

ft tb » fflateftlHtffrfrSfc^SHJH* 1 **. H 4R 7* - * x C C D © 14 fig [rJ ± (c «fc <? ^ 
BiHfbtfjiA^fc^s 2 0 075Biii^-7X©C C D T* ffi L > 1 71/-AC7 

[ 0 0 0 5 ] 

f ti2 o o i - i o i 3 9 6^&«©h**he£stu:. c p u t it wi e ■ m m 
m m m <o i c * is if . i cfet of-^x yaiEjeii^iifTj'&T^So ic 

fct s 7 1/- A;*^';fr£>3JD&A,7c-r-*;& — KWfcEtt S^f 7 r ^ t "J i: > C © 
>y 7 7 ^^'J ft©x— £lc#bTffi:E&3#lifT^37*n^-y^t£^*.Tl^3o Hffi © 

i c Jtmvtcz. t-v. mmoisMit * mm isT^z . 

[ 0 0 0 6 ] 

tefc. C ©B#1SIE^BT* 7 1/ - A ^ t V 5 Mffl^ ^ 7 7 ^ t 'J f - ^ 631* 
x DMA (Di rec t Memory Access) 73^TfT7Cli:l?, <fc t? iS 331 & 
»l*H*li:bT^5. DMASStti, M $0 © J: 5 te , C P U ^/fJf t:7 I/- t 
'J t /S v 7 7 * U t ©IB? 7* — * IS^^rff 7 73 ^T- & o C tl Ic Jz *) s f — ^iGjMjS* 
#IrJ±L. ffia* <fe K> MMitT « C i: # T? IT * o 2 ?» > £ © TJ 5£ ? & , K 5£ tg © x — * 
©ftI7 KUXt, f ©7 F U X 6 R » fcB T f* — * © ft 3f 5t "T 3 C fc tc J: t) ft 26 
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[ 0 0 0 7 ] 

^ -5 n jh & « o fc o 

[ 0 0 0 8 ] 

[ 0 0 0 9 ] 
[0010] 

o 

[ooi i 3 

WIE7^-A^, *tt tt fc *f Jg "T * « j£ * * & fc: . It £ f & * ¥ $lS (Xi) RffI 
SrtOIS;?;, Xit^ff^^^Vf fit*, XMKifi^»^?»itl^HJLT, =§• 

COO 1 2 ] 

«Ha«*E«iO«iE«i3lfc:*^T«, £ £ fc . mstE^mm * X $4 15 fa fc fl ®L<D 5§ ffl fc Kff 
[0013] 

aiE«fc/si:T^H-r^c: ttf&$ii<\ 

[00 1 4 ] 

LTBi^^ojS^«^^rf#^a^#© c <D«^«-^*'T ^ ^ fc^^Lfc^fc 40 

, f->*?;Wt?nfeB^S©r-^?: 1 7 1/- A^SitTi2it 5 7 P-A ^ t 'J t, 

MIB«gl/VXCgHt-5f^X h — 3 VfcSjEfSfca&fc:. MflE 1 7U-i^Ot'< 

TOiit^LTiifiil^f ^©l^ffitf-rx h-->3 y *g IE gp £ , cn?>Sgp^$J 

* SP £ frZ t> x 19121 71/-i^, MIBJiK^^Xo)t«k:»«-r*|R^**^k:it3t 
■*-**¥« ( Xtt) &tfSfiW (Ytt) tJ:oT8i~i4 0'4ooftlBk:»l(t*i:i 
fefc, MfHDM AteiMSPfcct t> - <D@j?t£:. XtttTff^y-f yfffif, fro, 50 
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[0015] 
[00 1 6 ] 
[00 1 7 ] 

. l5IH7P-i»^ ; eVrt©flfft(Dx , J7fi:> ±T©Hlfc:l!BHI*2W-THPHl^ W 12 x 'J T' 
fc M IB (IB B5 £ S *6 * «fc ? fc*fIE&<D x - * %±S* b T V> < «fc 5 K L T «fc 
[0018] 

11 * E At £ ■& . C © # W (ft « T M # Hi L 7 V © 7 Fl/X?:^+y7*?«Tl71/ 

-itT7l/-it*l>lfili:|l»llJ««J:^LTti^. 

[00 1 9 ] 

[f§Bj§©#l#S<D Jg|g] 

Si & > •rS^/l'*^^ 1 0Oi^^^t7D7^It-fe§ o 1 0 It, & 

S> © * — H t± > ^ — KW9^*X^>y^llk:<fcoT^t>8l;L£>n3o CPU 1 2ii, ^E- 
- K 3} <3 * X -y ^ 1 1 ticTlRSnft*- KtCJSCT, fi 7 ^;!/*^? 1 0O# 
35 ft -T £ . 
[ 0 0 2 0 ] 

JS fcn © i: *s »? , ■7 ? i ? ^;i'*^^io©M®fct± v X-Ai/yXi 3fc7*-Axi/^Xi 

© HUte fci: . ft t> 1 5 # . 7*-A7l^yXl A <om * *> - ft *s * v Z m & 2> 

[ 0 0 2 1 ] 

x-ai/vxi 3t7*-*xu>xi 4»±, fnfnt-^^ttiuyxiiiaii i 

, 1 8 i -p T ftte7?ftT*^I&£4-i£„ 8? *> 1 5 li % * - * 3: $ ts ft »? MS) ft m 1 9 fc <k 
?TBi?hT8DI* l «0«*6n*, -> >y 2 53 if 1 6 li , ^-^Sr-g-tyf-^y^Sg 

[0 0 2 2 ] 

XJfg»J^#t 1 7 , 1 8KtffiDStiil 9tt, C P U 1 2 ICfflffl £ ft 3 * — * h* 5 
2 2 - 2 4 i:<toTIil?n2= S"+y*lglbti*2 0WU 5 >^"->"x?.l/-^ 

2 6*^^^syyi§^A7jJ^fcfcf ic, * — * k 5 1' 2 7(c<t^Tiijn5o 

[ 0 0 2 3 ] 

V T 2 8 (Dmm^Ult. l/>X^'J7^lii7^7f 2 9tCj:oT^Hl?tX§o U ^ X V 
T&m X v =f- 2 9 © & tH it # ti C P U 1 2 fcA^)?n, t y ^ 1/U - X<0 rJSWSt t 

i u ffl * n ^ c 

[ 0 0 2 4 ] 

CPU1 2 Offitli, l«lf tbTCCD^^-^t>*3 l^ElStlTI,^. C 
CD-r* — i?-irVt 3 1 a, JS Sn © <£ 3 fc , »«f 5:7 h 'J 7^X«KE?(Jt« 
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^ t . siiA^nfnR, g, b o ^ -r n smc n js -r « <t *> ic & s o y ?v * &m hi w 

T tt . Mitf, » 1 2 0 Oii, « 1 6 0 0H*t?^ff2 0 0^BfH5OH*»*J#Ofe<D 

w m ffl s n « o 

[ 0 0 2 5 ] 

CCD^^-^t>D"3 1 ^^ftfiffgffl tcLCD (Liquid Crystal 
D i s p 1 ay) 3 2 J <1 § X;V-B*l(lt S fc t> ^> l/U— XaP#VO» 

Tic ± 0 *B)t«rff^. ^ * U — K^IBa-T 5*H«*»«"r * o CCD^^-^-fe 10 
y +r 3 1 & , C C D 3*^6«»*nsSll[<ESi*Py^2ltf7jc¥lE^^Dy^ 

fc: H SB L T . iSftfciiBShfct^* 1 7^Vf Ov^y l t a * -r £ 

[ 0 0 2 6 ] 

CD^-^^!>*3 1 £ * % ~ % is * V & t <D TS T* mm %L n 2> o S fc x X ;!/ — B 

w o a * « ^ ti*uvLtigt-Ktfiujn§fcPS!S?ft^ ^ *6 & 5 n fc e# Pes « 
ps ff t> n ^ o 

[ 0 0 2 7 ] 

83 8tAAJn^o 7tnyf§flli83 8tt, ffl|2ltV^'J (CDS 
) ^—hy^^nvho — -5 ( A G C ) fc. ADnV/^— £ (ADC) i:*545o 

CD SB, 7tny*fO/^X*Biils AGCIi7toy*§©y^y*il»lit 30 
£ D ADCB, 7tnyaf*r c ;*;l/«»bTI«f-**iJ«t8o cOISf-^ 
tt, SiSSCR, G, BOlSi^JtOC C D-R AWf-^T^D, C O C C D - R 
AW-r — DSP (Digital Signal Processor) 4 1 "\ A 
t>Z o T *f P ^i^ffllBK 3 8 tc fe N ?^ = y^^x*U^-? 2 6*^©?^5V 
^if tfftt&Jtix C C D^^-y-feytl-3 1 *>5«l5tf»Dii»$ns?^5>*"i:H 

[ 0 0 2 8 ] 

D S P 4 1 li , A F@a3 6, A E/AWB0S3 7, IIA*n y h D-7 4 2 , 
#1 S 0 SS 4 3 , EffiffiS@ffi4 4 , ^f-f73yhn-7 4 6, 

£> £ I 7^T^D, 7tD^if*!BB3 8 nfclif-^cJt LT 40 

s S-a^fS^-^a^rffib/c^. L C D 3 2 ^\Og/^Stf *i«f^* t U 

- F 4 g^OttaSffliSrfT^o 
[ 0 0 2 9 ] 

A F [3 g& 3 6 fct . C C D-T^-^-trV-9-3 1 ^ i -9 tSi? n/cl® f - ^ t Io%>T, 

*^{4B^r^tBL. 7 * — * ^ V ^*ff 5 0 ** jS« til f5 L T It , tf V h # # 

[ 0 0 3 0 ] 50 
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-V y * X ^ ^ 3 4 & , UV-X#f><D¥WLt3:WV£*&tiiL, to L ft « ^ £ 
CPU 1 2(i:AAt5 0 C P U 1 2 &± , ¥&Vm ! %*tfim-tZt. A F 083 6Sl?A E 
/AWB0SS3 7 T'ftS^n/cIi^ft^o y J'tf*X'f-/f 3 4*^Of }f L 

« # # C P U 1 2 tcA^?n5 t, ±!B»IB*f ! F©t>i:'?*H«©SIK**fT'*-So 
[ 0 0 3 1 ] 

yiz-A^'J 5 1 « , D S P 4 1 M E H • f - * fc # L T « ^ ffl S * it "T IK te 48 J| £ 

^MIHCCD-RAWx-^^r^DjiA.'e, cn*7U-A^ ; &y 5 1 tf tjit5o 7 
— A^^U 5 1 « , X - * X 5 5 ? :» L T , CPU 1 2tDSP4 1 O^gPtgi^^ 
T V * o 7l/-A«!J 5 1 tLTti, — X*n<y*«-^teraJHl,T 10 

7* — £$E3M3E:fT'5 SDRAM (Synchronous Dynami c Random 
Access Memory) A'lliitlS. 
[ 0 0 3 2 ] 

7 1/- A^t'J 5 1 rtiCli, liJlil'JT 5 2 fUh - ->3 VfiiEil'J 7 5 3 
t , VRAMl'J 7 5 4 ttffi»6nT^5. iiMix'J 7 5 2 ii, CCD^^-Vt 
> 3 1 ^€)5lt)jiSnfc*B#x— 1 7V-A^SIJtl5i'J 7T$!5, D S P 
4 1 COl'J7t7*tXLT*H»7 f -ii*tt»ji**iOHI»I*«t 

o 

[ 0 0 3 3 ] 

a -ymiEM-mftnftZinrc'&ic^ «iiiPi»©f-^i!) ( iii?n«x>j7Tfe«. c 

Of-fXh-v'3ySjE«xy 7 5 3 , IMIi'J T 5 2 i:l$f£|WID;*:#£3:«fOo 
V R A M X V T 5 4 (C It , X 71/ — H <D 7* — * # • £ jA S tl % t t lc , *BIIKttti 

Ml'J 7 5 4 {cS^ii$nfc-7 i — £ &± , If^^-X^a — ^4 7 (C i 7 T 3 > # i/ 7 MB ^ 
lCti?ntLCD32icaAJft5, X/lz-I^^XUfa-IKi, # H # it 3£ L 
TilSiii'^S^OT', VRAMI'; 7 5 4 ©1)-^X(i, IS^ix'J 7 5 2 R -r W X 

[ 0 0 3 4 ] 

VRAMXIJ 7 5 4 a©XA- V R AMI'J 7 5 4 fr&O L C D 3 2 'N 30 
Offl^tttllT'IOSJn^c £ <Drztt>, VRAMXIJ 7 5 4 KB, $lSlfS2<!)2 
0£>xl>7 7 54a, 5 4 btfg»6tlTfe5, Sx>J 7 5 4 a, 5 4 b?, ?!!5a*fflX 

£ o "T & fc> ^ , »lli; 7 5 4 atfBmaSfflkbTftfflStlT^Sfdfctt, S2l'J 
7 5 4 b KttE*g»©^;l/-ltfl!*ai?nT L C D 3 2 til tti 77 £ *l 3 » & <E> X /l> — 
iSO^OiA^O^^ti, $2xiJ 7 5 4 bA'S!0a?>ffl!:bTfffl?n, fg 1 x D 7 5 4 
a tfffi77ffl fc LTflJtlSo 
[ 0 0 3 5 ] 

B2li, *H««i^OD S P 4 1 tfMff? ZW&l&my v — 4*t. BHiA/J^^b-D 
-7 4 2fcJ:^TS!t)ji$nfcCCD-RAWf-^i, ItMIx'; 7 5 2 IC 1 7U- 40 
A«-HMSft*.B«ffl£l3g&4 3tt, HSt«IEIaI»6 1 f YC©SlHlgS6 2 > 7 s -r X r- 
-S" a ^MIEIeIB 6 3 . y*^XiBlllB6 4A>64«. 
[ 0 0 3 6 ] 

H « *§ IE le! Sg 6 Hi, ltIlx'J 7 5 2 t7^tXLtC C D-R AWf - ^^rSl^ffi 
IT, ~>-f-7*XliIE, 3 V b 7X bajE*Jf©BIffiEi!H?:SL, M 

E^*OCCD-R AWf-^%ISii!!liX'J 7 5 2IClgff)itS. Y C £0, 31 [s] g& 6 2 

IMH'J 7 5 2 (C7^-bXLTISaJE^f»©CC D-R AWf-^^H^aib 

r x - £ i: *» & a: * y cf*— ^texsfr*Y. cffla**-r« y c mmttMz tifrY c?— 

*tt, S*I«»lx'J 7 5 2fct«Ji*ft«, 50 
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[ 0 0 3 7 ] 

-r -f X h - *s a > ffllE la] Eg 6 3 It , I31BY Cf-^?:i?faitT, f-f^h-S'g y«iE 
Mil^SSL. iI^*OYCT-^*f-fXh-i/3 ySiEtx'JT 5 3-^»#3ity 0 ffi 
SI5aSlHlES4 4 « N x ^ X h — f 3 yiiEtx'J 7 5 3fr£*iIEig&cDY C x - £ £ « * 
WLTs ixtf> JPGfcifOEEttJ&aiTfESIUl&S**'*-. C <DE8?nfci® f-? 
, ^ f ^ 7 3 > h o - 7 4 6tj;ot^'J- 9^1 testis. If 4 * — F K 

^3V^T^i^ C <D ^ t 'J - * — K 4 9^e>ff»?nftBtf - & ft Wi & t£ ft T . Si iffl S 

[ 0 0 3 8 ] 

£ , T-^?;l'A^7l Oti, fil»bfeH«*ai»lt!fttefitKT**J:dfCx 51 IS JE O iH 10 

i^lcd3 2Kawt«#xn;a-aisift4i^T^«. v 4 x&mmtik 6 4 n 

. IMU'J T 5 2 ^ ?> x w X h-^a vSliE^ftSn^WoWiEI&Y C x - # % K 2* 

Hi b T , CODY Cf-^tMLt»^iO.Ii&iLt > ^XHfa-I«?:ffSt5. CO 
#Xhfc!:i — B^fci, V R AMl'J 7 5 4rt©#l'J 7 5 4 a, 5 4 bO^f tlft^^C 
I'J 7t«f 2sS^^o CO#X Ufa-Itli, *H^-r — & ft * * V — * - K 4 9 C 

iH^^n^^TcDP^s lcd3 eica^^ns, c tuc «t m&mn. MBistcmm* 

[ 0 0 3 9 ] 

0 3 Ictk? J: o ic s X/U — H^jjUcfe^TM:, B»X*3Vhn-7 4 2 *»H?l*?tift 

ffl C C D - R A W x — ?%VR AMI'J 7 5 4 t|!5jitJo H SO, S IeI Sg 4 3 It C 20 
(QlifflC C D - R AWr-^liTSlT^ ffi^«J^iH««iE®Si:ffi^^^:Y Cfflli:^ 

e.^^ffi^sfla^s^ss-ro tot unfti^sc c d-r a w -r — * # l c d 3 2 ic 
[00 4 0 ] 

Mi;TLTf©BI^y7-yi'7'>hS*5<:J:icJ:t), X/V-lOiS^^Sr^ns. * 

^ OffiiiSA^S?n§ t bt^S. f Ltv #B® x — * <£> D S P 4 1 ^\<D& t> 

» tft . 'J*>fXjjlI@S6 4tJ:?T*^n;a-Iftfff)R?n«i:, LCD320 30 

[ 0 0 4 1 ] 

iB^^31lHlS§4 3F«3CO=S-*n ! S|le]SSt±s MSafi^:(R]±-r^fc*t>{c. 7U-A/t 'J 5 1 k 

T X — ^liKi ; &ff-573^-C ! fe'5DMA75"^*$?fflbT^^o CPU1 2^giLT7-^ 
Ik j£ ^ fT 5 *§ £ li , 6S?n5f-^*'C PU 1 2rtcDU5^X^fCV^ofcA,»^i\$n 
KjH^'NjM 6 ft 3 o DM A^StCtn^. C O i ? 4ffll*'t 18? tlS O KiM 
* I&I ± £ •£ 5 C t^T'fS. 
[ 0 0 4 2 ] 40 

4 (t DM A 7j j£ <9 $e 3& 1ft 1* <9 x — * #1 Si <D $1 £ 7* "T » teizl^^6 6 tc it „ x — cr> $e 

t'J 5 l*>6«»i@KrtO/<f 7 7^€Vtf - ^ ^ "T ^ ^ « , fil7t7Kl/ 
XfcLT, 7 1/-A^ ; t , J 5 1 rt©7 KUX^}ISt«. C07KPXIi, IJKStf- 

[ 0 0 4 3 ] 
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